Based on the panel data of 16 listed banks in China from 2004 to 2014, this paper makes empirical analysis to examine the relationship between bank's capital buffer and macroeconomic fluctuations or income diversification. The results show that the banks' income diversification has negatively correlation with macroeconomic fluctuations. It means the banks' capital buffer behaves in a counter-cyclical way, and different bank ownership structure or capital level also has asymmetric influence in expansion and slack time. What's more, the non-interest income of bank has a significant negative impact on capital buffer and its periodicity. The diversification of bank income structure not only reduces the bank's capital buffer level, but also weakens the counter-cyclical characteristics of capital buffer. At the same time, the diversification of the income structure of the bank with high capital adequacy ratio has no obvious effect on the counter-cyclical characteristics of the capital buffer. Based on the above conclusions, this paper believes that the regulatory authorities in the implementation of the counter-cyclical capital regulation should fully consider the impact of bank income structure and bank capital levels.
Y. Wang of the measures to strengthen macro prudential regulation, in order to improve the stability of the macroeconomic and financial system. However, there was still not a unified conclusion on the cyclicity of the capital buffer in the academia; capital buffer had procyclical characteristics in their empirical study, while some other studies had suggested that the capital buffer was prone to be counter cyclical [1] .
Among the domestic researches, most of them focus on examining the cyclical characteristics of the capital buffer and its relations with the growth rate of bank lending and the risk-taking as well; while there is little research on the impact of the revenue structure of the bank on the cyclicity of the capital buffer. In recent years, due to the intense inter-bank competition intensified by the financial disintermediation and interest rate marketization, and the narrowing of interest rate spread, the banking business mode has changed greatly striving to develop intermediary services to increase the non-interest income's proportion in the revenue. How will the diversified revenue structure of the bank with greater proportion of non-interest income affect the capital buffer? What are the impacts on the cyclicity of the capital buffer? Thus this paper attempts an analysis of the relationship between the revenue diversification of the bank and capital buffer s introducing in the diversified revenue structure indices. Moreover, with the introduction of the cross terms of revenue structure and economic cycle, we research on the impact of revenue structure on the cyclicity of the capital buffer that is where the innovation of this paper lies. Unfortunately, most Chinese scholars focus on the impacts of revenue diversification on the risk-taking and the bank's performance. Besides, it is also of great significance to improve the effectiveness of macro prudential supervision and develop the bank's intermediary services in the new regulatory and market circumstances by researching on the relationships between revenue diversification, macroeconomic fluctuations and capital buffers.
Literature Review
There is yet no consistent conclusion about the cyclicity of capital buffer in the empirical examination. Ayuso was the first person who empirically tested it by analyzing the data from the Spanish commercial and savings banks during 1986-2000, and the result showed that the capital buffer in the Bank of Spain is Pro-cyclical, which was more significant in the upward period of the economic cycle [2] . Because in the upward period, the bank underestimates the risk level, held a lower capital buffer and expanded the scale of loans in the pursuit of profit. While in the downward period, the default rate and the risk increased and it was hard to replenish capital, but in order to meet the regulatory minimum capital requirement, banks would reduce loans through the reduction of risk weighted assets to increase capital buffer. Thus the behavior of the bank's capital buffer was pro-cyclical. On the basis of Ayuso's research, Lindquist found that bank capital buffer was positively related to capital buffer of their competitors and the pro-cyclicality of the capital buffers in banks with low capital adequacy The policy reinforced the countercyclicality of capital buffers.
In addition to the structure of bank ownership, market competition, capital level, regulatory policy and other factors, the bank's income structure will also affect the bank capital buffer behavior to a certain extent [4] . Up as economic expansion virtual variables, when GDP gap is larger than 0, the up takes 1; Down as recession virtual variables, when GDP gap less than zero, down takes 1.
2) The impact of the diversification of income on the cyclical nature of capital buffer The introduction of economic growth and diversification of bank income GDPG * HHI in the model to further study whether the bank's income structure has affected the cyclical characteristics of capital buffer.
In order to verify the impact of the diversification of bank income diversification on the capital buffer cycle, the following models are established: 
The Main Explanation Variable Description
• Income Diversification
Existing in the study, the bank income structure variables can be measured in higher is the degree of bank diversification. The The high degree of diversification of income structure will reduce the volatility of bank profits, thereby reducing the bank's operating risks, prompting banks to retain less capital buffers to resist liquidity and bankruptcy risks. Diversified income diversities are expected to be negatively correlated with bank capital buffers relationship.
• Bank Size. Large
Banks have a wide range of operations, strong overall strength, low income volatility, and easy access to capital in the capital markets. According to the argument "big can not fall", the big banks in the financial crisis is more likely to obtain relief, reducing the motivation of capital holdings. In this paper, the natural logarithm of the total assets to indicate the size of the bank, is expected to have a negative correlation with the capital buffer.
• Profitability Bank's external financing costs are often higher than internal financing. The premise of internal financing is the bank's profitability. The higher the total assets of yields, explaining the bank's profit is higher, sufficient profits retained to ensure the supply of capital. And internal retained profits is an important approach to increase capital buffers. This paper uses the average return on assets Y. Wang (ROA) to measure the profitability of commercial banks.
• NPL Ratio
The non-performing loan ratio is an aftermath risk measure, which is an alternative indicator of bank asset quality and bank risk. The higher the NPL ratio, the more likely it is to erode the capital level of the bank and reduce the capital buffer, so the expected symbol is negative.
• Dummy variables H and dummy variables L Stolz and Wedow's empirical study on the west bank found that banks with different capital adequacy levels responded to macroeconomic fluctuations differently. In accordance with the provisions of our regulatory authorities, the capital buffer is higher than 2% of the banks classified as a class with the dummy variable L, the capital buffer higher than 2% of the banks classified as a class, with the dummy variable H.
• 
Sample Data
During the sample period, the average capital adequacy of listed banks was In addition, it can be seen from the figure that the capital buffer has a clear negative correlation with the bank's income diversification.
Estimation Method
Since the econometric model in this paper contains the lag explanatory variables of the first order, and other explanatory variables such as GDP growth may have endogenous problems relative to the explanatory variable capital buffers. For the dendogenous variables and sample heterogeneity problem existing in the deviation of estimated dynamic panel data, GMM estimation uses differential and tool variables to control unrecognized time or individual effects, and solves the endogenous problems caused by the two-way causality using the lagged first-order explanatory variables and the previous explanatory variables as tool variables.
Empirical Analysis

The Relations of Capital Buffer and Economic Cycle
Capital buffers have a counter-cyclical characteristics. It can be seen from Table  1 that the first-order coefficients of the explanatory variable capital buffer and the core capital buffer are significantly positive, which indicates that the capital buffer and the core capital buffer are dynamically continuous. The current value is highly correlated with the previous value, indicating the rationality of using the dynamic panel. At the same time, it can be seen that the capital buffer of our listed banks is positively correlated with the core capital buffer and the economic cycle. Both the capital buffer and the core capital buffer are counter-cyclical, that is, during the economic upturn, banks to increase capital buffer, in the economic downturn, reduce capital buffer [2] . Bank diversification of income structure generally reduce the level of bank capital buffer. In column 1) of Table 1 , the DIV is significantly negative at the 5% confidence level. Fourth column shows that the income structure diversification has a negative correlation with the core capital buffer at a 1% confidence level. This suggests that bank diversification of income structure makes banks tend to hold less capital buffers (Li Haihong, 2014; Meng Weidong, 2014). In the current situation of non-interest income of commercial banks in China not high, the income diversification can effectively reduce the risk of asset portfolio dispersion, improving the risk adjustment return. The existing capital retention can be appropriately reduced, banks do not need to hold more capital buffer to face the pressure of supervision.
In column (2) of Table 1 , the virtual variables of State state-owned Banks and economic growth nteraction coefficient is negative in the 10% significant level. In column (3), the coefficient of the interaction between the dummy variable of the joint-stock bank and economic growth is positive at the significant level of 10%, and In the group of results that the explanatory variable is the core capital buffer, the interaction coefficient of the state-owned bank's dummy variable State and the economic growth GDPG is negative. The interaction variable of the joint-stock bank with the economic growth GDPG is positive, but not significant. Indicating that the counter-cyclical nature of state-owned banks' capital buffers will be weaker than that of joint-stock banks. In column (5), The interaction variable of the joint-stock bank with the economic growth GDPG is positive, but not significant, indicating that the counter-cyclical nature of stateowned banks' capital buffers would be weaker than that of joint-stock banks. The effect of other control variables on capital buffering. Roa's coefficient is significantly positive at the 5% confidence level, indicating that the higher the yield on bank assets, the easier it is to replenish capital by retaining earnings to Y. Wang raise capital buffer levels. Npl and capital buffer are negatively correlated with the 1% confidence level, which is negatively correlated with the core capital buffer but not significantly, indicating that reducing the risk level of the bank is conducive to the accumulation of capital buffer, which is in accordance with the theoretical expectation.
The Regression Results of Different Ownership, Capital Buffer Level
In column (1) of Table 2 , the buf*GDPG*UP coefficient is positive at the 5% significance level, and the buf*GDPG*DOWN coefficient is also significantly positive at the 10% significance level, which show that the capital buffer is counter-cyclical in both the up and down periods of the economy, and the inverse period of the upside is stronger than that of the downside. In the upside, the bank's capital level is relatively high. But in the downside, due to increased loan default risk, the bank's profit decline has reduced the bank's retained profits and raised the bank's external capital costs. Thus banks would reduce risk-weighted assets by reducing loans and reducing bank credit risk, resulting in a relative increase in capital buffers. In column (2), cbuf* GDPG*up is positive at 10% significant level, and cbuf*GDPG*down is positive, but not significant, indicating that the core capital buffer only in the economic upfront period is counter-cyclical, and in the economic downturn is weakly cyclical.
In Table 2 , column (2), GDPG*up*L and GDPG*down*L coefficients are positive at a significant level of 1%, indicating that low capital banks in the economy upward and downward periods of capital buffers have an inverse cyclical. In the meantime, GDPG*up*H was positive at 5% significant level, the coefficient of GDPG*down*H was positive but not significant, suggesting that banks with high capital levels will increase their capital buffers when the economy is on the rise and the decline of capital cushion is not obvious in the recession under the combined effect of bank capital reduction and credit crunch. Banks of low-capital are looking forward to increasing capital shocks when the economy is on track to prevent capital buffers from falling to the minimum capital requirements and facing regulatory penalties when the economy is down. In the economic downturn, the reduction of capital and the initiative to increase the loan loss and the superposition of factors eventually lead to a substantial adjustment of capital buffer level. As can be seen from the results, the response to the economic cycle of banks with different capital levels is mainly reflected in the economic downturn. As can be seen from column (5) of Table 2 , banks with low capital levels will increase their core capital buffers during the upswing period and reduce core capital buffers during a recession. However, for the high capital level banks, the core cyclical characteristics of the core capital buffer are not obvious.
In column (3) of Table 2 , GDPG*Up*state the GDPG*Down*state are significantly positive at 5% confidence level, indicating that the capital buffer of the state-owned banks is counter-cyclical in the economic upside and downside. We also notice the fact that GDPG*Up*Stock coefficient is significantly positive at 10% level, GDPG*Down*Stock coefficient is positive but not obvious, which indicates that the joint-stock banks will increase the capital buffer in the economy up and the countercyclical character of capital buffering is not obvious in the economic recession. The possible reason is that during a recession, joint-stock banks are less likely to have state bailouts as state-owned banks, so they are faced with high cost of financing in the capital markets. Therefore, in order to prevent the capital adequacy ratio being lower than the minimum capital regulation requirements, it is easier for joint-stock banks to use the retained earnings in the economy when the increase in capital buffer. As can be seen in Table 2 (6), the core capital buffers of joint-stock and state-owned banks are counter-cyclical no matter the economy is in the uptrend or downside.
The Relations of Capital Buffer, Economic Cycle, Income Diversification
The results in column (1) and column (4) of Table 3 show that the coefficients of GDPG*HHI are significantly negative in the capital buffer equation, suggest- Table 3 . Income diversification and capital buffer cyclical behavior.
(1) 
Robustness Test
To ensure the reliability of the empirical analysis of this paper by excluding the possibility of biasing the system GMM estimates under limited samples, in this paper, we use the rule of law of Bond et al. (2002) to estimate the OLS and fix the effect of the above 18 equations. The lagged term of the explanatory variable in the OLS estimate is positively related to the cross-sectional effect, and the estimator is upwardly biased. And the hysteresis of the dependent variable in the fixed effect FE is negatively correlated with the random perturbation term, and the estimator is biased downward. If the first-order estimation coefficient of the lagged variable is between the estimate of fixed effect and the estimate of OLS, the system GMM model estimate is valid and reliable, as is the empirical result.
In addition, using non-income share as another indicator of income diversification, the results show that the basic conclusions of this paper are still valid.
Conclusion
To carry out targeted differential regulation, the regulatory authorities need to combine the actual situation of China's banking industry with diversified performance of different types of banks in the economy upstream and downstream, constructing a counter-cyclical capital regulatory framework that is conducive to financial stability in order to avoid bank debt hedging and counter-cyclical policy objectives. Second, while encouraging financial innovation and restructuring of the business structure, the regulatory authorities should also pay attention to the impact of income diversification on the cyclical impact of capital buffers; only in this way we can prevent the blind expansion of banks from carrying out intermediary business and producing procyclical behaviors of the capital buffer.
In the context of financial liberalization and financial globalization, the bank's business structure is also undergoing profound changes, and resulting more complicated influences on capital buffers in the change of bank income structure. In the face of banks with low capital adequacy ratios, regulators should encourage them to develop intermediary business and focus on raising their own capital adequacy levels.
